achievement children focus on during tasks (Horn & Amorose, 1998). Achievement goal 124 theory (Nicholls, 1989) differentiates between two types of motivational environment that 125 students' peers may help to create. First, a task-involving climate encourages effort, task 126 mastery and improvement so that young people derive satisfaction from personal progress. In 127 contrast, an ego-involving climate fosters comparison with peers so that children derive 128 satisfaction from competing with and beating others, and demonstrating greater competence 129 than their peers with less observable effort. A dearth of research exists concerning the peer-130 created motivational environment in PE, however, within youth sport contexts a peer-created 131 task-involving climate has been associated with more adaptive cognitive, affective and 132 behavioral outcomes, compared to an ego-involving climate (e.g., Jõesaar, Hein, & Hagger, 133 2012; Ntoumanis, Taylor, & Thøgersen-Ntoumani, 2012). There is a need to establish 134 temporal patterns in associations between peer-climate, self-beliefs, and physical activity as 135 they transfer schools and encountered different PE classes. 136
Motivation in PE 137
Self-determination theory has also been extensively employed to explore children's 138 motivation in school settings. The theory differentiates between types of motivation that vary 139 in their levels of self-determination. At the most self-determined, or autonomous, end of the 140 continuum is intrinsic motivation, which refers to the enactment of an activity for its own 141 sake, because the activity is interesting and enjoyable. Next are three types of extrinsic 142 motivation, which reflect engagement in an activity for reasons separate from the activity 143 itself. In a descending order of self-determination, the different motives are: Identified 144 regulation (i.e., pursuit of an activity to obtain desired and personally valued outcomes), 145 introjected regulation (i.e., engagement in behavior to feel worthy or to avoid feelings of guilt 146 or shame) and external regulation (i.e., engagement to obtain a reward or avoid punishment). 147
Finally, when a student perceives no worthwhile reason for taking part in PE, he or she is 148 PHYSICAL EDUCATION DURING SCHOOL TRANSITION 6 amotivated, that is, neither intrinsically nor extrinsically motivated (Deci & Ryan, 2000) . A 149 significant quantity of PE-based research (e.g., Standage & Galton, 1986) but this may mask more general declines over childhood. In addition, self-162 determination theory and achievement goal theory can be used to understand the 163 interpersonal and motivational factors that help to explain and potentially off-set declining 164 self-evaluations and changes in physical activity over the school transition. 165
Aims and Hypotheses 166
The present study sought to identify changes in the PE class environment, motivation 167 towards PE, physical self-concept and physical activity behavior across the primary-168 secondary school transition by simultaneously exploring linear trends and transitional shifts. 169
We expected that students' physical self-concept would linearly decline on average, because 170 of increasing cognitive maturity (Marsh, 1989 ) rather than transitional changes. We also 171 expected physical activity and autonomous motivation to show a general linear decline to 172 We also aimed to investigate whether interpersonal and motivational factors could 180 explain the linear or transitional changes in physical self-concept and physical activity over 181 this period. On the basis of theory and prior research on relationships between achievement 182 goals, motivation and individuals' beliefs and behavior (Taylor & Ntoumanis, 2007 ; 183
Ntoumanis et al., 2012), we expected that perceived teacher needs support and peer task 184 climate across the transition would positively predict physical self-concept and physical 185 activity. In contrast, we expected the inverse relationship to be observed between a perceived 186 ego-climate and the outcomes under consideration. Regarding the motivational determinants, 187
we hypothesized that autonomous regulations (i.e., intrinsic and identified regulation) across 188 the transition would be positively associated with physical self-concept and physical activity, 189 whereas controlling regulations (i.e., introjected regulation and external regulation) and 190 amotivation would be negatively related to the outcomes. 191
Method 192

Participants and Procedures 193
The United Kingdom school system usually involves moving from primary school to 194 secondary school at approximately 11-years-old, when students experience a complete 195 change in school environment, including new peers and teachers and different class sizes. to a secondary school that was not part of the study or absence from school on the day of data 208
collection. 209
Following acceptance of an invitation to participate, consensual procedures 210 commensurate with the American Psychological Association regulations were conducted 211 with teachers, parents of prospective participants, and the students. This included approval 212 from a University Ethical Committee panel. The study was introduced and explained to the 213 teachers before data collection, and to the students at the beginning of a scheduled lesson. 214
Students were asked to answer a multi-section questionnaire honestly and were told that there 215 were no right or wrong answers. To maintain anonymity, student responses at different time 216 points were matched by a coding system using the students' date of birth and their class 217 support (e.g., "My PE teacher listens to my ideas"), five items measured structure (e.g., "My 227 PE teacher makes it clear what he/she expects of me") and five items measured interpersonal 228 involvement (e.g., "My PE teacher likes me"). All items were responded to on a 7-point scale 229
ranging from 1 (not at all true) to 7 (very true) and the mean score of all items was taken to 230 reflect overall need support. Internal consistency of the TASCQ has been demonstrated in a 231 similar aged sample (Belmont et al., 1992) . 232
Perceptions of peer-created task-and ego-climate. The extent to which peers were 233 perceived to create a task-or ego-involved motivational climate was measured using nine 234 items from the Peer Motivational Climate in Youth Sport Questionnaire (Ntoumanis, & 235 Vazou, 2005) adapted to physical education settings. The items followed the stem "In this PE 236 class most pupils…" and were responded to on a 7-point scale ranging from 1 (not at all true) 237 to 7 (very true). A task climate was measured using four items tapping into peers' emphasis 238 on self-referenced improvement (e.g., "Help each other improve at activities and skills in 239 PE") and an ego climate was measured using five items assessing peers' emphasis on 240 competition (e.g., "Want each other to perform better than other pupils in the class"). 
Data Analysis 267
The data had a hierarchically nested structure with time points (level 1) nested within 268 students (level 2), who were then nested within primary school classes (level 3). However, 269 some students from the same primary class moved to different secondary schools, therefore, 270 secondary school classes were not a higher level of analysis which encompassed primary 271 classes in an unambiguous fashion. Rather, students were cross-classified in primary school 272 classes and secondary school classes (i.e., a second level 3). As a result, we constructed 273 PHYSICAL EDUCATION DURING SCHOOL TRANSITION 11 cross-classified multilevel models (Hox, 2010) to carry out the analysis using MLwiN 274 software (version 2.25; Rasbash, Browne, Healy, Cameron, & Charlton, 2012). 275
We first constructed intercept only models which allowed us to calculate the amount 276 of variance in each study variable associated with each level of analysis (i.e., within-person, 277 between-person, between-primary school class, and between-secondary school teacher). To 278 examine patterns of change in the study variables, unconditional growth models were created 279 by simultaneously adding a linear time predictor variable (each time point was dummy coded 280 as 0, 1 or 2) and a dichotomous school predictor variable indexing the transitional shift from 281 primary to secondary school (coded as 0, 1, 1). 282
Next, we added the interpersonal variables as predictors of physical self-concept to 283 the unconditional growth model. These variables were individual-mean centered to obtain a 284 pure estimate of intraindividual effects (Enders & Tofighi, 2007). The slope coefficients in 285 this model represented the average relationship between the interpersonal variables and 286 physical self-concept at the beginning of the study (i.e., in primary school; time = 0). 287 Therefore, we also included time × interpersonal variable interaction terms and school × 288 interpersonal variable interaction terms. These terms examined whether the relationship 289 between the interpersonal variable and physical self-concept a) changed over time and b) 290 changed from primary to secondary school. As an estimate of effect size, R 1 2 values were 291 calculated by comparing the final models to the intercept only models (i.e., the proportional 292 reduction in error at the intraindividual level; Hox, 2010). 293
These models were then replicated with the motivational regulation variables 294 (intrinsic, identified, introjected, and external motives, as well as amotivation) replacing the 295 interpersonal variables and then the analytical process was repeated with physical activity 296 substituting physical self-concept as the outcome variable. 297
Results
298
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Preliminary Analysis 299
Missing data was less than 0.01% of the total possible data. Such a low value is highly 300 unlikely to be problematic (Tabachnick & Fidell, 2006) ; therefore, we imputed missing data 301 values using an expectation maximization algorithm to facilitate computation of the cross-302 classified models. Means and bivariate correlations among the study variables can be found 303
in Table 1 . The correlation between intrinsic motivation and identified regulation was very 304 high; therefore, we took the conceptually and statistically defendable decision to calculate the 305 mean of the two scores to create an 'autonomous motivation' variable. Table 2 shows the 306
Cronbach's alpha coefficients at each time point and the amount of variance in the study 307 variables associated with each level of analysis. The Cronbach's alpha coefficients suggested 308 that all scales demonstrated acceptable internal consistency. The intercept-only models 309 indicated that most of the variance in the study variables was associated with the 310 intraindividual level; however, a substantial level of variance was also associated with the 311 interindividual level. Smaller amounts of variance in the study variables were associated with 312 the primary and secondary class levels; however, we retained these levels of analysis in our 313 multilevel models to remain faithful to the ecological structure of the data (Nezlek, 2008) . 314
Patterns of Changes in the Study Variables 315
Results from the unconditional growth models can be seen in Table 3 . Perceived need 316 support from the teacher and autonomous motivation towards PE generally decreased across 317 the course of the study, but a positive shift (i.e., an increase) occurred over the school 318 transition. Peer task-climate and physical self-concept also decreased linearly but no 319 transitional shift occurred. Physical activity also showed no linear change, but a significant 320 negative shift (i.e., a decrease) from primary to secondary school was observed. No changes 321
were observed in peer ego-climate, introjected regulation, external regulation, and 322
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Interpersonal Predictors of Physical Self-Concept and Physical Activity 324
As shown in Table 4 (left side), perceptions of teachers' need support positively 325 predicted physical self-concept and the relationship was stable over time and school transition. 326
Neither facet of the peer environment predicted physical self-concept; however, peer task-327 climate positively predicted self-reported physical activity. This relationship was constant 328 over time and school transition. Need support from the teacher and peer ego-climate did not 329 predict physical activity. Calculation of the R 1 2 values indicated that the models explained 6% 330 and 14% of the intraindividual variance in physical self-concept and physical activity, 331 respectively. 332
Motivational Predictors of Physical Self-Concept and Physical Activity 333
The results shown in Table 4 (right side) reveal that only autonomous motivation 334 positively predicted physical self-concept, and the significant positive time × autonomous 335 motivation term indicated that this relationship became stronger over the course of the study. 336
Autonomous motivation also positively predicted physical activity, as did amotivation, and 337 both of these relationships were stable over time and school. R 1 2 values indicated that the 338 models explained 11% and 15% of the intraindividual variance in physical self-concept and 339 physical activity, respectively. The positive relationship between amotivation and physical 340 activity was contrary to theoretical postulates; therefore, to further explore this relationship 341
we constructed a multilevel model with just amotivation entered as a predictor variable. The 342 slope coefficient was small and not statistically significant (b = .002, p = .912) 1 . 343
Discussion 344
Within the present study, we aimed to investigate the temporal patterns of children's 345 physical self-concept, self-reported physical activity, motivation towards PE, and their 346 perceptions of the motivational environment created by their peers and teachers over the 347 transition from primary to secondary school. This is the first study to describe these trends by 348 PHYSICAL EDUCATION DURING SCHOOL TRANSITION 14 differentiating between linear patterns and abrupt transitional shifts. We also examined which 349 aspects of the motivational environment and specific motives for PE were important 350 correlates of children's physical self-concept and physical activity over this period and 351 whether these associations vary over time. Worryingly, some of the interpersonal and 352 motivational variables which are theorized to produce adaptive consequences declined over 353 the course of the study. Moreover, declines in children's physical self-concept and self-354 reported physical activity were also observed. These two important health outcomes were 355 associated with children's changing perceptions of the PE environment and motivation 356 towards PE. 357
The general decline in perceived support for students' psychological needs may be 358 associated with children's changing needs during adolescence leading to different perceptions 359 concerning the quality of teacher-student relationships, in a similar manner to parent-child-360
relationships (Collins & Laursen, 2004). However, this broad decline coincided with an 361
incremental step-change in perceptions across the transition, which may be a consequence of 362 changes to actual teaching behavior from primary to secondary school teaching in the UK 363 (e.g., more emphasis on skill learning, specialist PE teachers). These distinct patterns 364 highlight the need for the nuanced analysis of change carried out in the present study. 365
Children's perceptions of the peer-created task environment and physical self-concept also 366 declined over the course of the study, yet the linear trend indicates that the school transition 367 per se may not be responsible for these changes but they may reflect more general 368 developmental challenges. The influential work of Nicholls (1989) proposed that at 369 approximately the age of 12-years old, children become capable of differentiating between 370 ability, effort and luck. This development may lead to shifting perceptions of the motivational 371 environment and sense of physical self during this period. 372
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From a motivational perspective, the transition from primary to secondary school was 373 associated with a positive shift in autonomous motivation, which is in line with previous 374 research proposing that the novelty of joining a new school may lead to enhanced motivation 375 for some students (Delamont & Galton, 1986). Nonetheless, this shift took place during 376 developmental declines in autonomous motivation over the course of the study, which 377 corresponds to similar trends in adolescence (Ntoumanis et al., 2009). Self-determination 378 theorists propose that individuals hold a natural disposition to internalize and move towards 379 self-determined action; however, as may be the case here, the social context has the potential 380 to influence this process (Deci & Ryan, 2000) . 381
We found no evidence of the oft-cited developmental declines in PA (Brodersen et al., 382 2007); however, a negative transitional shift in self-reported physical activity was found in 383 our sample. The transition from primary to secondary school may offer logistical and 384 environmental opportunities to increase physical activity (e.g., active travel; Cooper et al., 385 2012). However, in the present sample these may not have been salient, or were perhaps 386 overridden by interpersonal and individual factors that also influence the degree of physical 387 activity (as well as physical self-concept) during childhood. Our subsequent analysis 388 attempted to shed light on these factors. 389
Of the three interpersonal facets of the PE class motivational environment, we found 390 that only the teacher was directly associated with physical self-concept and this association 391 was equally important in primary and secondary school. 
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In addition to interpersonal elements of the PE class transition, we also explored 423 motivational constructs grounded in SDT. Supporting our hypothesis, we found that 424 autonomous motives for PE (i.e., intrinsic and identified motives) were positively associated 425 with physical self-concept. This relationship has been observed previously in cross sectional 426 work (Standage et al., 2012) , however, this relationship grew stronger over the course of the 427 present study, implying that allowing students to function autonomously has greater 428 consequences for self-concept as they age. Our findings also show that facilitating 429 autonomous motives in PE may also be associated with enhanced self-reported physical 430 activity (Taylor et al., 2010) . Results from previous research imply that this can be achieved 431 by conducting teacher training interventions that focus on assisting teachers to provide a 432 psychological need satisfying environment (Cheon et al., 2012). 433
The finding from the present study that introjected and external regulations were not 434 associated with physical self-concept or physical activity was contrary to our hypothesis, 435 however, null relationships among these controlling regulations and motivational 436 consequences have been observed at the intraindividual level in previous research (e.g., 437 Taylor Note. * p < .05, ** p < .01. All scales were responded to on a 1-7 scale with the exceptions of physical self-concept (1-6) and physical activity (1-5). 667 Note. * p < .05, ** p < .01, *** p < .00
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